Amino terminal hydrophobic import signals target the p14(ARF) tumor suppressor to the mitochondria.
The p14(ARF) tumor suppressor is frequently targeted for inactivation in many human cancers and in individuals predisposed to cutaneous melanoma. The functions of p14(ARF) are closely linked with its subcellular distribution. Nucleolar p14(ARF) dampens ribosome biosynthesis and nucleoplasmic forms of p14(ARF) activate the p53 pathway and induce cell cycle arrest. p14(ARF) can also be recruited to mitochondria where it interacts with many mitochondrial proteins, including Bcl-x(L) and p32 to induce cell death. It has been suggested that the movement of p14(ARF) to mitochondria requires its interaction with p32, but we now show that the ARF-p32 interaction is not necessary for the accumulation of p14(ARF) in mitochondria. Instead, highly hydrophobic domains within the amino-terminal half of p14(ARF) act as mitochondrial import sequences. We suggest that once this hydrophobic pocket is exposed, possibly in a stimulus-dependent manner, it accelerates the mitochondrial import of p14(ARF). This allows the interaction of p14(ARF) with mitochondrial proteins, including p32 and enables p53-independent cell death.